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. DNA and RNA oligonucleotides used in this study.
Oligonucleotide
Sequence ( Labelling of cDNA with Cy3. A purified cDNA oligonucleotide was labelled at the 3´ position with a Cy3 fluorophore and purified to obtain Cy3cDNA, as described. 1
Azide Anchor DNA Preparation. Commercially-available anchor DNA (W.M. Keck) was purchased with a 5´-bromine substitution, and the 3´-end was attached to the support bead (sequence: 5´-Br-GG GAT GTA GGT AAG GAG CGC-3´). To introduce the 5´ azide group (N 3 ), the DNA was incubated at 65 °C with 13 mg NaN 3 , 30 mg NaI in 2 mL DMF for 1 hour. Following cooling to room temperature (5 min), the supernatant was discarded and the 5´ N 3 -DNA, was rinsed with 1 mL DMF twice and with 1 mL acetonitrile twice. Supernatants were discarded. The 5´ N 3 -DNA was deprotected and cleaved from the support by incubating at 65 °C in a mixture of 500 µL ammonium hydroxide and 500 µL 40% aqueous methylamine for 10 min. After cooling to room temperature, the supernatant containing the 5´ N 3 -DNA was vacuum centrifuged to dryness. The remaining pellet was re-suspended in water and further purified by PAGE and HPLC, as described. 1 DNA Single-molecule Experiments. A microfluidic chamber was manually assembled, as described. 3 A solution (100 µL) of N 3 -DNA (20 pM in buffer A, 50 mM Tris-HCl, pH 7.5, 100 mM NaCl, 5 mM Mg 2+ ) was incubated in the chamber for 20 min. Nonimmobilized oligonucleotides were flushed from the chamber with buffer A. All singlemolecule experiments were performed using a home-built, prism-based total internal reflection fluorescence microscope, as described. 3 2AP fluorophores were excited with S9 a 325nm HeCd laser (Kimmon Electric US, L.P., Englewood, Co). Fluorescence from single, surface-immobilized molecules was imaged onto a back-illuminated, electronmultiplied CCD camera (iXon+, Andor Technology, South Windsor, CT) with 100ms time resolution. Each fluorescent spot is identified by home-built software and analysed individually. Bona fide single molecules trajectories are validated by single step photobleaching. Brighter spots (Figure 1b and 4b) correspond to either multiple molecules immobilized within a diffraction-limited spot ( Figure S2 ) or aggregation of multiple molecules. These trajectories are discarded from analysis.
PyC RNA Single-molecule Experiments. For the single-molecule experiment with the 16-mer RNA alone, a solution (100 µL) of N 3 -16-mer RNA (20 pM in buffer B, 50 mM HEPES, pH 6.5, 20 mM KCl, 1 mM Mg 2+ ) was incubated in the chamber for 20 min. Non-immobilized oligonucleotides were flushed from the chamber with buffer B. For the single-molecule experiments with PyC-tRNA Pro , a 1:1 ratio of the 3´ PyC-16-mer and 3´ 57-mer RNAs were annealed at 60 o C for 3 min and cooled at RT for 5 min. This procedure has previously been demonstrated to produce folded unlabelled tRNA Pro that was functional in aminoacylation by cognate prolyl-tRNA synthetase. 2 The annealed complex was incubated in the chamber with buffer B. Non-immobilized oligonucleotides were flushed from the chamber with buffer B.
